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Highly variable in space and time
Chemistry / Meteorology ?
Understanding patterns needs knowledge of 
sources and sinks
Diurnal (UFIREG), 
Seasonal (dal Maso, 2005)
Spatial (Birmili et al, MZ, 2013;                                    urban
Ma and Birmili, STE, 2015)                                                            rural
Vertical (Crippa et al, ACP, 2012, 
Platis, BLM, 2015)
Relation to traffic & population density
(Birmili et al, GRL, 2015; Paasonen et al, APCD, 2016)




















Aerosols, CPC, OPC, SMPS                               








































































































































































































1.5 – 2.5* 1018 s-1
# within plume cross





































Australia, China, Italy, 
France, Great Britain
~ 2* 1018 s-1 / 700 MW
Comparison of COSMO_ART number
concentrations with AerCoDe and ‚measured‘ 
particle number and size emissions
calculation for November to keep secondary
production as low as possible. Primary 
plumes extend >> 100 km (Junkermann et al, 
Tellus, 2016)
~ 250 - 350 m
Comparison of COSMO_ART with AEROCODE and
measured particle number and size emissions
calculation for November to keep secondary
production as low as possible. Proimary plumes
extend > 100 km 
Platis et al, BLM 2015, Melpitz, red > 5 nm, black > 10nm
CRIPPA et al, ACP, 2012
Evidence of an elevated source 
of nucleation based on model
simulations and data from the 
NIFTy experiment
Nucleation In ForesTs (NIFTy) /Morgan Monroe State Forest
HYSPLIT Backtrajectory 17 May
BIRMILI ET AL, 2013, 24. AND 25.4.2010
Banana curves (Wiedensohler et al, JGR, 2009)
SUMMARY
UFP-Plumes
cover up to 30% of Germany
emitted 24 h/d into ~ 250 – 400 m (+ GTP)
elevated point sources
Meteorology:
Advection (nocturnal up to 300 km within residual layer)
Convection (vertical mixing, radiation required, overcast)









Thank you for your attention

Ma et al, 2016, ACP
